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(57) Pedpepar:

Cnoci6 Bunany cuposuHy B 06epTOBiN Medi BKMYae onepadii nogadi CMpoBUHW B 06epToBY niy,
dopmyBaHHA B 0bepToBi nevi ¢hakena nonym's 3agaHol AOBXWMHKW, OopMy | Temnepatypu 3a
AOMOMOro nanbHWKa, B Sk nogatoTb pigke abo rasonogibHe nanuso, nogadvy B obepToBy niy
noapibHeHOro anbTepHaTUBHOINO TBEPOOro nanuea B MOTOLi CTUCHEHOro MOBITPS i NiATPUMaHHSA
hakena nonym'a Ha piBHi 3agaHoi AOBXWHM | TemnepaTypu. Ha nogpibHeHe anbTepHaTMBHE Nanueo,
sike nopaeTbcs B 00epTOBY MY, B MNOTOLi CTUCHEHOrO MNOBITPS BMMUBalOTb akenioM NonyMm's
OCHOBHOTro naneHuka. Mpu ubomy chaken nonym's i MOTIK CTUCHEHOro MNOBITPS 3 MOAPIGHEHUM
anbTepHaTUBHUM MNanvMBOM OPIEHTYIOTb OOMH LIOAO OOHOrO, 3 MOXIMBICTIO OXONMEHHs dakenom
nonym'sa 3ragaHoro MoTOKy CTUCHEHOro MNOBITPsi MO BCbOMY O0'eMy, a BWUTpaTy anbTepHaTUBHOrO
TBEpAoro nanuea noetanHo 36iNblylOTb MPAMO MPOMOPUIAHO 3MEHLUEHHIO BUTPaTU pigkoro abo
rasonodibHoro nanveBa OO AOCATHEHHS PaHUYHO AOMNYCTUMOI BENMYMHU 3aMilleHHS OCTaHHbOro
anbTepHaTUBHUM TBepauM nanumeoMm. [igTpumky dakena nonyMm's Ha piBHI 3ag4aHOl OOBXUHW i
TemnepaTypu 34IACHIOTL LWSXOM 3MiHM KiNbKOCTi nodadi 3ragaHux nanve B (OYHKUii BiAXUNEHHS
cdhakena nonym's Bigd 3agaHoOi OOBXWHWM i TemnepaTypu. fK anbTepHaTuBHe TBepAe nanvBo
BMKOPUCTOBYIOTb MoOApiOHEHI TBepAi BigXOAWM CinbCbKOrocrnofapchkoi, AepeBoobpobHOI, nerkoi Ta
Ba)XKOI NPOMMWCITOBOCTI.
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KopucHa Mopenb HanexuTb OO TEXHOMOMYHUX NpoueciB, NpU3HaAYeHUX ANg Bunany CUPOBMHM B
nedvi, wo obepTaerbca i MOXe OyTM BMKOpUCTaHA B Pi3HMX 0OMacTsax NPOMWUCMOBOCTI, 30KpeMa B
MeTanyprivHin, 6yaiBenbHin Ta XiMiyHin.

Bigoma obeptoBa obnantoBarnbHa M4 Ha anbTepPHATMBHUX ManvBax 3a MDKHAPOAHUM NMaTeHTOM
W02010032149, MIK F27B 7/32, pata nogavi 3asskmn 02.09.2009, Homep nybnikauii 0002467965,
aarta nyonikauii 27.11.2012 p., Bug nybnikadii Cl, B skin peanidyeTbca cnoci®é Bunany BUXiAHMX
MaTepianiB, TakMx $K CYMill LEMEHTHOI CUPOBWHKW, BamnHsK abo iHWi MiHepanoBMICHI BUXigHi
MaTepianu, sika BKNoYae onepadii nogadvi BUXiOHOI CUPOBMHM B 00epToBYy M4, POpMyBaHHS B
obepToBiN nedi hakena nonym's 3agaHoi OBXUHW, hOpMU | TeMnepaTypu 3a JONOMOrow narnbHUKa,
B 9Ky nojawTb pigke abo rasonogibHe nanuBo, nogadyy B o06epToBYy ni4 nogpibHeHoro
anbTepHaTMBHOrO TBEPAOro nanuea B NOTOLIi CTUCHEHOro NOBITPA i NIATPMMKY dhakena nonym's Ha
PiBHI 3agaHOi JOBXMHM | TEMNepaTypu.

Ha BigMiHy Big 3asBneHOi KOpMCHOI Mogeni, B HaBegeHomy cnocobi BuxigHi martepianu i
BTOPMHHE, TOOTO anbTepHaTMBHE TBepAe NanvMBO HarpiBalTbCHA rasamu, yTBOPEHUMMU MPU 3ropaHHi
nepBMHHOrO Nanuea B 00epToBi obnantoBasnbHiA Nedi, Tak WO BTOPUHHE NanMBO KOHBEPTYETHCS B
rasu i TBepay PeyYoBUHY Y BUMMALI 3anvLIKOBUX NPOAYKTIB 3ropaHHA. BTopuHHe nanveo B npoueci
KOHBepCIii B rasu i TBepay pPe4YoBUHY YTPUMYETLCA OKPEMO Big BBEAEHUX BUXIAHWX maTepianis, npu
LbOMY BTOPMHHE ManvMBO BBOAMTLCH i MPOXOAUTL KOHBEPCIiD B 0bnacti o6epToBoi obnantoBanbHoI
nedi, WO 3HaXo4MTbCS B HaMpPSAMKY NPOTSXKHOCTI L€l NeYi 40 XonoaunbHWKa KniHKepy nepen micuem,
Ae B 06epToBYy obnantoBanbHy Nid BBOAATLCS BUXiAHI MaTepianmu.

Hanbinbw 6nm3bknm aHanorom 3asiBNEeHOi KOPUCHOT MOAENi 3@ CYKYMHICTIO O3HaK i O4YikyBaHOMY
TEXHIYHOMY pe3ynbTaTy € Crnocib i NpuCTpin Ons NOninweHHs 3ropaHHsl AOMOMIKHOIO nanvea B
06epToBiN Neui, i cnocid MmoaepHisauii 06epToBOi Nevi 3 By3nNOM nanbHUKa 3a MiXXHapOAHMM NaTeHTOM
W02014056804, MINK F27B 7/32, pata npioputety 08.10.2012, Homep 3asaBkn EP2013070736, akun
BKITIOMae onepadii nogadi BUxigHoi cuposrHm B 0b6epToBy niyv, dhopMyBaHHS B 06epToBin nedi dhakena
nonym's 3agaHoi [OOBXMHW i TemnepaTypy 3a [OOMOMOrOK ManbHuMKa B SAKY MogalTb pigke abo
rasonogiobHe nanueo, nogadvy B 00epToBy nid NoApibHEHOro anbTepHaTMBHOrO TBEPAOro nanvea B
NoToL,i CTUCHEHOrO NOBITPA i NiATPUMaHHA dhakena Nnofnym's Ha piBHI 3agaHol JOBXMHM | TemnepaTypu.

Ha BigmiHy Big 3asBneHoi KOpPUCHOI Mogeni B HaBegeHoMy cnocobi o6epToBa niy mae By3on
nanbHWKa, WO BKMNoYae B cebe OCHOBHWIA ManbHUK A58 OCHOBHOro nanuea i 6es3niy kaHaniB gns
nofavi pisHMX cepefoBULL, 30Kpema, ANiA nofadi rasonofibHOro KUCHK, MOTIK SIKOro nojawTb 3
MOXIUBICTIO 3LITOBXYBAHHSA 3 MEeplwyM MNOTOKOM nofdadvi OOMOMiIKHOro, TOoOTO anbTepHaTUBHOMO
TBEPAOro nanvea, a rasonogibHui kuceHb abo pignHy nNoAaltTb B KiNbKOCTI, WO 3abesneuye
YTBOPEHHSI B 06epTOBIli Nedi B LLiNIOMY CTEXIOMETPUYHOIO BiAHOLIEHHSI KNCEHb-MANMBO.

3aranbHUM HeoMIKOM HaBedEeHMX BifOMMX cnocobiB MO NaTeHTax 3a3HadYeHuX BULLE € Te, Lo BCi
BWAMW anbTepHATMBHOIO TBEPAOro nanmea MOXyTb OyTWM BUKOPUCTaHI NOAPiIOHEHI BiAXOAN POCITUHHOIO
NMOXOMKEHHSA, TakKi sIK BiAXOAM MACMSHUCTMX KynbTyp, Bigxogou OepeBoobpobku, cafdoBi Bigxoawm,
KyXOHHIi Bioxoawm, naneposi ApidHuui, 6iomaca, ocag CcTiyHMX Bod, M'AACHI i KICTKOBI Bigxoau, dyneposa
3eMIns, a TakoX BigXOAM BMPOOHMLUTBA, BENMMKOKYCKOBE BYriNNsA, aBTOMOOINbHI MOKPULLKM, Lunanu,
Mebni, AJOPOXHE MOKPUTTS i T.M., K MPaABWMIO NOJATLCA CTUCHEHUM MOBITPAM i AN 3abe3neyeHHs
MOro MOBHOMO 3ropaHHs YacTo MOTPIOHO BXMBATWM AOAATKOBUX 3ax0fiB, CNPsIMOBaHMX Ha 3anobiraHHs
abo 3MEeHLIEHHs1 BMKUAIB 3abpyOHIOYMX peYoBUH. Hanpuknag TBepge NMIOBMAHE Manueo 3
NigBULLEHMM BMICTOM 305M ANSA BUMAmNOBaHHS BanHa 3acTOCOBYBATW HE PEKOMEHAYETbCS, TaK SK
3051a ocCifjalyn Ha NOBEpPXHi LUMAaTKIB BarnHAKY, NpW BUCOKUX TemnepaTypax YTBOPHOE Ierkormnaski
3'egHaHHA, B pes3ynbTaTti YOro B MeYi YTBOPKOKTLCA HACTWMKM, Y BUMMSAI MILHUX KinbLenogidHux
YTBOPEHb, SKi MOPYLUYIOTb HOPMarbHy poboTy neui.

BukopucTtaHHs X nogpibHeHMX BigxoaiB dpakuii OinbLuoi HiXX NunonodibHa, BMMarae 0oaaTkoBux
3acobiB cnpsAMOBaHMX Ha CTBOPEHHSA YMOB, $Ki 3abe3nedyloTb edEeKTMBHUA NpoLec 3ropaHHs
TBEPOOro nanuea B MOTOLUI CTUCHEHOro MoBiTPA. Y HaBeAeHOMY NaTeHTi AN NOMinweHHsS 3ropaHHs
AOMOMDKHOIO nanueBa BMKOPUCTOBYIOTb Psifi KaHamiB, Nno sikmx 3a gonomoroto dypmu B 06epToBy Miy
nofdalTb KUCEHb, WO MpPU3BOAMTL A0 3HAYHOIO YCKNaZHEHHs Cnocoby, NPUCKOPEHOro 3HOCY
dyTEPOBKM MNEeYi i pOOUTL KOro HETEXHOMOTYHNUM, | MEHLI e(DEKTUBHUM.

B ocHoBy KopuCHOi Mogeni mocTaeneHa 3ajaya BOOCKOHANMWTWM Crnocié Bunany CUMPOBMHU B
06epTOoBIN Medi, WNAXOM BBEAEHHSA HOBMX onepaLii i yMOB iX BMKOHaHHS, CnpocTuty cnocib, i 3a
paxyHOK LbOro 3abe3neynTi Moro TEXHOMONIYHICTL i NiABMLWNTN e(PEKTUBHICT.

3agava BupiWyeTbCs TUM, WO B cnocobi Bunany CUPOBUHU B OOEPTOBIN Mevi, KU BKIHOYaE
onepauii nogayi cnpoBuHn B 06epToBY nid, opMyBaHHSA B 06epTOBI nedi hakena nonym's 3agaHoi
OOBXMHM, hOpMU | TeMMepaTypu 3a AONOMOIoK nasnbHWKa, B SIKMIA nNodatoTb pigke abo rasononibHe
nanveo, nogayy B o00epToBYy M4 MOAPIOHEHOro anbTepHaTMBHOMO TBEPAOro nanveBa B MOTOUI
CTUCHEHOro nMOBITPS | NIATPMMaHHA pakena nonym's Ha piBHI 3agaHoi AOBXWHKW, dopMu i
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TeMmnepaTypum, 3rigHO 3 KOPUCHOK MOAENNIO, HAa NOApIGHEHe anbTepHaTUBHE NanuBo, WO NOJAETHCH B
0bepToBY Niy, B NOTOL CTUCHEHOrO NOBITPS BMNMMBalOTh (pakerioM nonym's OCHOBHOMO nanbHMKa, Npu
ubomy daken nonym'ss i MOTIK CTUCHEHOro MoBITPS 3 MNOAPIOHEHMM anbTepHATUBHUM NarMBOM
OPIEHTYIOTb OAMH LWOAO OOHOrO, 3 MOXIMBICTIO OXOMMEHHs dakenom nonym's 3ragaHoro MoTOKY
CTMCHEHOro MnoBIiTPS Mo BCbOMYy 06'eMy, BMTpaTy anbTepHaAaTMBHOIO TBEPAOro ManuBa MoeTarnHo
30iMblWYOTE NPAMO MPOMOPLIAHO 3MEHLLUEHHIO BMTpaTM pigkoro abo rasonofibHoro nanuBa OO0
OOCArHEHHSA FPaHU4YHO JONYCTUMOI BEMNUYUHWU 3aMillleHHS! OCTaHHbOro anbTepHaTUBHUM TBEPAUM
nanveoM, NIATPUMKY bakena nonym's Ha piBHi 3a4aHOT OBXMHW | TeMNepaTypy 34iANCHIOTb LSISXOM
3MiHW KiNbKOCTI Nnogadi 3ragaHux nanve B OYHKUIT BioxmneHHs cdakena nonym'a Big, 3agaHoi JOBXMHU
i TemnepaTypu, a SIK anbTepHaTUBHE TBepAe NanvBO BUKOPUCTOBYKOTb NOApiOHEeHi TBepai Biaxoau
CinbCbKorocrnoaapcbKoi, 4epeBoobpoOHOI, Nerkoi Ta BaXKKoi MPOMMUCNOBOCTI.

3rigHO 3 KOpMCHOW MoAennto, sk noapibHeHe anbTepHaTVBHE TBEpPAE ManMBO BUKOPUCTOBYIOTb
BiaXoam nepepobkn ONiNHNX KynbTyp.

3rigHO 3 KOpPMCHOK MOAennio, sk Biagxoau nepepobku OniMHUX KynbTyp BUKOPWUCTOBYIOTb Ny3ry
COHSILLHUKY.

3rigHo 3 KopucHOK Mogennto, sk noapibHeHe anbTepHaTUBHE TBEpAE NanvMBO BUKOPUCTOBYHIOTb
Biaxoam nepeBooOpOOKK, cadoBi BigXoau, KyXOHHI Bigxodw, naneposi Biaxoau, 6iomacy, ocag CTiYHMX
BOA, M'SICHI i KicTKOBi Bigxoan, dynepoBy 3eMito, Bigxoan BUPOOHMUTBA, BENUKOKYCKOBE BYTiNNA,
3HOLLIEHI aBTOMOOGINbHI MOKPULLIKK, WNanu, Mebni, 4OpOoXHE NOKPUTTA i T.0.

3rigHO 3 KOPWCHOK MOAENMto, anbTepHaTUBHE TBepae Nanueo NoapibHwoTh Ao dpakuii (0,5-2)
MM.

3rigHO 3 KOPMCHOI MOAENNIO, BOSONICTb NOAPIGHEHOrO anbTepHaTUBHOIO TBEPAOro Nanvea B3dTa
He Ginbwe 10 %.

3rigHO 3 KOPWMCHOK MOAENM, HacunHa LWinbHICTb NoApiGHEHOro anbTepHaTMBHOIO TBEPAOro
nanuBa B3siTa He MeHLe 180 Kkr/m®.

BrnnveB Ha nogpibHeHe anbTepHaTMBHE NanvBO, WO nogaeTbcs B 00epToBy niv, B noTtoui
CTUCHEHOro noBITPs hbakenom nosfym'ss OCHOBHOMO nanbHWKa, Npyu akomy dhaken nonym'a i noTik
CTMCHEHOro MOBITPSA 3 NOAPIOHEHUM anbTepHaTUBHUM MANVMBOM OPIEHTYIOTb OAWMH OO0 OOHOro 3
MOXJTMBICTIO OXOMJIEHHSA (daKeriomM Nonym's 3aragaHoro NOTOKY CTUCHEHOro NMOBITPS MO BCbOMY 00'eMy,
O03BONMUMO MOMINWWUTM MNPOLEeC 3ropaHHsa anbTepHaTUBHOrO nanueBa, $KUW CYNPOBOOAXKYETLCS
nigBULLIEHOK Tennosiggayelo, 3MeHLWeHHAM BUAINeHb LWKIANMBUX PEYOBUH i 3a paxyHOK LbOro
CMPOCTUTM CNOCIB, i NIBULNTM NOTO €PEKTUBHICTD.

MoeTanHe 36iMblUEHHS BWUTPaTWM anbTePHaTUBHOIO TBEPAOro nanuBa MpsAMO MponopLiviHe
3MEHLUEHHI0 BUTpaTu pigkoro abo rasonofibHoro nammBa A0 OOCHATHEHHS PaHWYHO AONYyCTUMOT
BEMNUYMHU 3aMiLLlEHHSA OCTaHHBbOro anbTepPHAaTUBHMM TBEPAMM NanvBoOM, MATPUMKY dhakena nonym's
Ha piBHi 3agaHol AOBXWHW, (bopMK | TeMnepaTypu, LWASXOM 3MiHM KiNbKOCTI nogadi 3rajaHunx nanve B
dYHKLUii BigxMneHHs dpakena nonym'a Big 3agaHOl JOBXUHW i TemnepaTypw, Ae 9K anbTepHaTuBHE
TBEpPAE NanMBO  BMKOPUCTOBYKOTb  MOAPIOHEHI  TBepdi  BigXxoou  CinbCbKorocnogapchKoi,
AepeBO0OOPOOHOT, NEerkoi Ta BaXKKOi MPOMMUCIIOBOCTI, WO [O3BOSIUIIO OMTUMI3yBaTM YMOBU i PEXUM
npouecy Bunany CUpPOBMHM B 0OEpTOBIA Medvi, 3HA4YHO CMAPOCTUTM crnocid, 3abe3neunTn KHoro
TEXHOJOMYHICTb i NiABUWLMTN edeKTMBHICTb cnocoby. KpiM LbOro, BUKOPUCTAHHSA SIK anbTepHATUBHE
TBEpAEe NanuBO MYLIMNUHHA COHSALLHUKY 3YMOBWMINO MEHLUY FirpOCKOMIYHICTb MOPIBHSAHO 3 iHLWMMMU
BMOaMN TBEPAOro nanuea, WBUAKE 3aliMaHHs 3aBAsiKU BUCOKOMY BMICTY JIETKMX PEYOBWH i NiABULLEHY
Tennosigaavy.

OGepToBa niy - ue TenmnoBuh arperat 6esnepepBHOi gji. Lle 03Hayae, WO NpoOTAromM BCbLOro
MiXXPEMOHTHOIO nepiogy (WO CTaHOBUTb Kiflbka MICSALUiB) B HEi HECKIHYEHHMM MOTOKOM MOAaETbCs
CUPOBUHA, LLIO PYXAETbCA y300BX Hei 3aBOsKM OOEpTaHHI0 i 4eAKOMY Haxuny Medi Ha3ycTpiy MOTOKY
NPOAYKTIB 3ropaHHs ManvBa, MOCTYMOBO HarpiBalouucb A0 MOTPiOHOI Temnepartypu, i y Burnsgi
roToBOI MPOAYKLIT BUBAHTaXYETbCH TaKUM e HEeCKiHYEHHUM MOTOKOM 3 MPOTUMEXHOrO KiHLUA nedi B
oxonomkyead. ObepToBi nevi Ans BUPOOHWLTBA BanHa Ta LEMEHTY NPaKTUYHO 3aBXAM NpauiolTh B
cTauioHapHOMy pexumi. Lle o3Hadvae, Wo 3 NpoTAromM YCbOro MiXPEMOHTHOro nepiogy BCi OCHOBHI
napameTpy poboTu neYi € NOCTINHUMK BENUYUHAMM, i B IX YMCNi BATpPATa CUPOBUHU, NPOLAYKTUBHICTb
Ta BuTpaTn nanuea. Hanpwuknag o6eptoBa niv giametpom 3,6M, 3aBOOBXKM 75M Ons BUpOOHMLTBA
BanHa Mae HacTynHi cTaHZapTHI napameTpu poboTu: BUTpaTa BanHsAKy 26 T/pik; NpoAyKTMBHICTE NO
BanHy 13,5 1/pik; BuTpaTta npupogHoro rasy 2900 M3/piK. Ha Takux napameTpax niy Moxe npawtoBaTu
Oe3nepepBHO, 3YNMHAKYNCH Yepe3 KOXHi 3 Micsaui Ha 8-gobosui MNP (nnaHoBo-nonepeaxyBanbHU
PEMOHT).

Mepexig nedi Ha pobOTY 3 YACTKOBUM 3aMIlLEHHAM OCHOBHOMO nanuBa anbTepHaATUBHUM
3[incHI0eTbCA 6€3 i 3ynyHKM B 3 NocnigoBHi eTanu:

- BUTpaTa OCHOBHOIO NannBa 3HWXKYETBLCS Ha 3agaHy BENUYMHY;
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- Bigpasy nicns UbOro B NiY NOOAETbLCA 3a3garneriib po3paxoBaHa KiNbKiCTb anbTepHaTUBHOIO
nanuea B NOBHOMY 06cCA3i;

- nicna TennoTeXHIYHOro  KOHTPOM0  AKOCTI  ChamnoBaHHA nanuea, nNepeBipkM  AKOCTI
BMBaHTa)KyBaslbHOro BamnHa Ta BHECEHHS HeOoOXigHUX KOPEKTMBIB MNpoLec nepexony BBaXKaeTbCs
3aBepLUeHNM.

Bci nepepaxoBaHi onepadii NpoBoAATLCA MPY NpaLiooYid Ha NOBHOMY xogy ob6epToBoi neui. Mpu
LbOMY 3aliMaHHS NOTOKY CTMCHEHOro MOBITPSA 3 anbTepHaTUBHMM ManvMBOM i hOPMYBaHHA dhakena
BiAOyBa€eTbCsl HACTYNHUM YMHOM. OCKiNbKM NPUCTPIA ANSA AOro nogavi po3TalloBaHUA Haf OCHOBHUM
nanbHUKOM, WO NigHIMAETbCA Bropy i Mae temnepatypy 6nmsbko 1600 °C, npoaykTu 3ropaHHs
OCHOBHOTO ManuBa MpPakTUYHO MWUTTEBO HarpiBatoTb MOTIK CTUCHEHOrO MOBITPS 3 anbTepHaTUBHUM
nanueoM A0 TemnepaTypu BUAINEHHA NeTKUX i 3anMaHHS iX, i HanbinbLw ApiGHUX YaCTUHOK TBEPOOoro
nanuea. [pibHi YaCTUHKM TBEPAOro NanvMea NoOYMHaKTb BUropaTh NpuU BiGHOCHO HU3bKIA TemnepaTypi i
BinbLWIOMY NOYATKOBOMY BMICTi KUCHIO B CYMillli, i NOYATOK BUrOPAHHA AN1S HUX NIMITYETbCA LUBMAOKICTIO
XiMIYHOI peakuii OKUCMEHHS | nNpoTikae B KiHETWYHin obnacTi (Hwkve 800 °C). YacTuHKM Benukmx
pO3MipiB cnanaxytTb OeLlo MisHiwe i BUropsitoTb Npu Oinblu BMUCOKiI TemnepaTypi, B OCHOBHOMY B
nepexigHin i KiHeTu4Hin obnacTtax. PopmyBaHHS 3aranbHOro hakena novMHaeTbcs B Ge3nocepeaHin
Onn3bKoCTI Big ManbHUKIB | siBNsie coboto Npouec iHTEHCMBHOI B3aeMHOI AMdy3ii 060X nanuBHUX
CTPYMEHIB 3aBAsIKM iX BUCOKIN TypOYNeHTHOCTI i pi3HuMUi B WinbHocTi. [loBXuKHa, dhopma i TeMmnepaTypa
dakena 3anexaTb B NepLUy Yepry Bif NpaBUibHOr0 HanawTyBaHHsS ra3ognHaMi4YHOro pexnmy poboTu
nevi. B 3aranbHoMy BMNagKy [OBXMHA 4YacTMHW akena, WO CBITUTbCHA, MOBMHHA NPUOMM3HO
AOpiBHIOBaTV OOBXWHI 30HM Bunany, To6to 20-30 metpis. Tomy, B obepToBMX nedvax Ana sunany
BanHsKy 3aCTOCOBYKOTb, SIK MPaBwio, MNanbHWKWM AMGY3IMHOro Tuny, Wo 3abesnevyoTb AOCTaTHI
AanekobiNHICTb | TypOYNEeHTHICTb NanMBHOrO CTPYMEHS i PO3TArHYTUIM Y Yaci i AOBXMHI nedi npoueci
3MillyBaHHS nanuea 3 okucnoBavyeM (BTOPUHHUM NOBITPSAM). Pi3nKO-XiMiYHI XapakTepuUCTUKN OKpemMmnx
BMAIB TBEpPAOro nanuea i 30kpema, NoAapibHEeHOro NyLUNWHHSA COHSALWHWUKY, A03BOMSATb PO3LUUPUTM
MeXi perynoBaHHs nepepaxoBaHUX NapaMeTpiB dpakerna B MOPIBHSAHHI 3 rasonodibHnm nanveom. B
nepLuy Yyepry 4O HUX BIQHOCATLCA:

- HabaraTo HMXx4ya TeMnepaTtypa 3ariMaHHs 3aBASK/A BUCOKOMY BMICTY NETHOUUX;

- BUCOKMI BMICT BYyrneuto, Lo J03BOMSE NiABULLUTA BUNPOMIHIOOYY 34aTHICTb dhakena i NpoaykTis
FOpPiHHSA, | TUM caMmuM 30inblKMTK Tennosun KK neui.

BinbL Hixx 3-piyHUIA Nepiofg ekcnnyaTtawii KOMNEKCY 3aMmillleHHs NPMPOoAHOro rasy Gionanveom Ha
ABOX 00epToBUX Mevax Ans Bunany BanHAKY AO3BONUB AOCATHYTU CTIMKOro pPiBHSA 3aMilleHHs, NoHaza
80 % i BW3HAYMTU OCHOBHI BMMOIMM A0 MiATOTOBKWM BWKOPWUCTAHOIO $K anbTepHaTWBHE nanveo
NoApiGHEHOro NYLUMUHHA COHSLLIHUKY.

lMpuknag BUKOHaHHA cnocoby.

MonepegHbo B 06epTOBY Nid NogatTb BMXiAHY CUMPOBWHY, 30Kpema MigroToBrneHun sanHsk. Odani
nyckawTb Y Xig nanbHUK, B SKUM NogalTb rasonodibHe nanvsBo, 3okpema npupogHun ras. Lnaxom
peryrnioBaHHs KiNbKOCTi nogadvi rasy Ha Buxofi nanbHuKa opmyloTb daken nonym'a 3agaHoi
JOBXWUHW, chopmu i Temnepatypu. MNoTim B 06epToBy nid B MOTOLi CTUCHEHOro MOBITPSl MOAAlTb
noapibHeHe anbTepHaTuBHe TBepAe nanueo. MNogayy anbTepHaTMBHOrO TBEPAOro nanuea B MoTOLUi
CTUCHEHOrOo MNOBITPS 34IMCHIOITL NoeTanHo 3 3aMillleHHsIM NPUPOAHOro rasdy, novnHatoum Big 5 % ao
80 %. lMpu ubomy BUTpaTy anbTepHaATMBHOrO TBEPAOro nanvBa MNOeTanHo 36iMblWyTb NPSMO
NPOMNOpPLUINHO 3MEHLLUEHHIO BUTpPaTU pigkoro abo rasonofibHoro nanmveBa A0 OOCATHEHHS FPaHU4HO
AONYCTUMOT BENMUYMHN 3aMilLleHHS OCTaHHBOIO anbTepHaTUBHUM TBEPAMM NarIMBOM.

Ha BkasaHui nOTiK 3 anbTepHaTUBHUM ManUMBOM BMAMBaKTb (pakenoMm MNonym's OCHOBHOrO
nanbHWka. B pesynbTaTti 4oro anbTepHaTUBHE NanNuWBO 3anartoeETbCH i 3ropae, YTBOPKOKYM BUCOKY
TemnepaTypy, WO cnpuse sunany cuposuHK. MNMpu LboMy dakern nonym'a i NOTiKk CTUCHEHOro NOBITPSA 3
noAapibHeHnM anbTepHaTUBHUM NanNMBOM OPIEHTYIOTb OAMH LOAO OAHOTO 3 MOXIMBICTHO OXOMMEHHS
dhakenom nonym's 3ragaHoro MOTOKY CTMCHEHOro MOBiTPsi MO BCbOMYy 06'eMy, L0 [03BONUIO
3a6e3neynT pexxmm NOBHOMO 3ropaHHsA TBEPAOro Nanuea i SMEHLIUTY BUAINEHHS LWKIANMBUX PEYOBMH
Takux sIK cipka, Byrnesoam i T. n.

Butpaty anbTepHaTMBHOrO TBEPOOro nNanuBa noeTanHo 36inblyloTe NpsAMO  NPOMOPLIHO
3MEHLUEHHIO BUTpaTU pigkoro abo rasonofibHoro namvea OO0 OOCATHEHHS TPaHWYHO JOMYyCTUMOT
BEMNUYMHU 3aMilLeHHS OCTaHHbOro anbTepHaTMBHUM TBEpAMM nanueoM. [igTpumky cakena nonym'sa
Ha piBHi 3a4aHOl OOBXWHM i TemnepaTypy 34iNCHIOTb LUIMASXOM 3MiHW KifbKOCTI mogadi 3ragaHux
nanve B pyHKUT BigxnneHHs dpakena nonym's Big 3agaHoi AOBXWHW | TeMiepaTypu.

Ak  anbTepHaTMBHE TBEpAe NanvBO  BUKOPUCTOBYHOTb  MOAPIOHEHi  TBepai  Bigxoam
CiNbCbKOrocnoaapcbkoi, OepeBOOOPOOHOI, Nerkoi Ta BaXKoi MNPOMUCIOBOCTI. Ak noppibHeHe
anbTepHaTMBHE TBepAe NanvBO BUKOPWUCTOBYIOTb BiAX04M NepepobKn OMiHUX KynbTyp.
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Ak Biaxoan nepepobkuM OMIMHMX KyNbTyp BUKOPUCTOBYIOTb My3ry COHSILWHWUKY. AK noapibHeHe
anbTepHaTMBHe TBepAe NanvBo BMKOPUCTOBYIOTb Biaxoau AepeBoobpobku, cagoBi BiOXOAM, KYXOHHI
Biaxoawn, naneposi Bigxoau, biomacy, ocag CTiYHMX BOA, M'ACHI i KICTKOBI Bigxoau, doynepoBy 3emrito,
BiOXoAn BUPOOHMLTBA, BENMKOKYCKOBE BYTiNMS, 3HOLWEHI aBTOMOOINbHI MOKPULLIKK, Linanu, mebni,
OOPOXKHE MOKPUTTS i T.N. ANbTepHaTMBHE TBepae NannBO BUKOPUCTOBYHOTb NOAPIOHEHNM 00 dhpakuil
(0,5-2)mm, i BonoricTio He Ginbwe 10 % i 3 HACMMNHOW LWINBHICTIO NOAPIGHEHOrO anbTEpPHaTMBHOIO
TBEpPAOro nanuea He meHwwe 180 kr/m®.

3a3HayeHi rpaHu4YHi 3Ha4YeHHsA BMAcTUBOCTEW BUMKOPWUCTAHOrO anbTepHATMBHOrO nanvea Oynu
BCTaAHOBMEHi ekcnepuMmeHTansHo. BiaxuneHHs Big rpaHWYHUX 3HaYeHb B BinbLly CTOPOHY YCKMagHKE
npowuec nogadi anbTepHAaTUBHOrO NanvBa B MNOTOLi CTUCHEHOro MOBITPsl, @ TakoX Mpouec Noro
3ropaHHsi Npu BNAUBI Ha HLOrO hakenoMm Monym's 3aaHoi JAOBXMHM | TemnepaTypu, WO HEraTuBHO
BiAbuBaeTbCs Ha eheKTUBHOCTI 3asBNeHOro crnocoby sunany.

B pesynbTaTi 3MmillyBaHHS MPOAYKTIB ropiHHA OBOX BMAIB ManvBa CroCTepiraloTbCs BigXWUNEHHS
napameTpiB dakena nonym's Big 3agaHux. Crabinisauilo napameTpiB hakena nonym's Ha piBHI
3agaHol OOBXWHM, opMK i TemnepaTypu 34INCHIOITb LWSAXOM 3MiHW KiNbKOCTI nogadi 3ragaHux
nanueB B OYHKLUIT BiAX1NEeHHs napameTpiB dpakena nonym'a Big 3agaHux. [ns voro B npoueci pobotn
BUMIpIOIOTb TemnepaTtypy i Npu BiOXWNEHHI Big 3agaHWX napamMeTpiB AodaloTb abo 3MeEHLYHTb
KiNbKICTb BTOPUHHOrO nanuea.

HaeepneHuin cnocid BunpobyBaHWiA B NPOMUCITIOBUX YMOBaxX. Pe3ynbTaTu gocnigkeHb NiaTeepamnm
TEXHIYHMI pe3ynbTaT 3asiBNIEHOro cnocody Bunany CUpoBMHU B 0OEpTOBIN neyi.

®OPMYJIA KOPUCHOI MOJEN!I

1. Cnoci6b Bunany cMpoBnHM B 0BEPTOBIN Nedi, Skuin BKNoYae onepadii nogadi cCMpoBuHU B 06epToBy
nivy, dopmyBaHHa B 0BepTOBiN nedi dhakena nonym's 3agaHoi AOBXWHW, POpMM | TemnepaTypu 3a
AOMOMOroK ManbHWKa, B AKUI nodawTb pigke abo rasonogibHe nanveo, nogady B ob6epToBy Miv
noAapibHeHOro anbTepHaTMBHOrO TBEPAOro NanuBa B MOTOLi CTUCHEHOro MOBITPSt i MiATPUMAHHSA
dhakena nonym's Ha piBHi 3ag4aHOl AOBXWHM i TemnepaTypw, SKUA BiAPISHAETbCA TUM, WO Ha
noapibHeHe anbTepHaTUBHE NanuMBO, SIKE MOAAETLCHA B 0OEpPTOBY MiY, B MOTOLi CTUCHEHOro MOBITPS
BMNMBalOTb (pakernoM Nonym's OCHOBHOrO MarnbHUKa, Npy LboMy draken nonym's i NoTiKk CTUCHEHOrO
noBiTPSA 3 NogpibHEHVMM anbTepHaTUBHUM MANMBOM OPIEHTYIOTb OAMH OO0 OAHOMO, 3 MOXIMBICTIO
OXONMneHHs hakenom nonym's 3ragaHoro NOTOKy CTUCHEHOro MOBITPSA MO BCbOMy o6'emy, a ButpaTty
anbTepHaTMBHOIO TBEPAOro Nanvea noetanHo 36iNbLyTb NPAMO NPOMOPLINHO 3MEHLLEHHIO BUTPATU
pigkoro abo rasonogibHoro nanvBa A0 AOCATHEHHS TPAHUYHO AOMYCTUMOI BENUYMHU 3aMilLEHHS
OCTaHHLOrO anbTepHaTUBHUM TBEPAMM ManvMBOM, NIATPUMKY dakena nonym's Ha piBHi 3agaHol
OOBXMHM | TeMnepaTypu 34IMCHIOTb LINAXOM 3MiHW KifbKOCTi Mofadi 3ragaHux nanue B QOYHKUi
BigxuneHHs dakena nonymMm's Bi4 3agaHoi OOBXMHW i TemnepaTypu, a K anbTepHaTuBHe TBepae
nanvBo BUKOPUCTOBYKTb MOAPIOHEHI TBepAi Bigxoam cinbcbKorocnogapcbkoi, AepeBoobpobHOI,
nerkoil Ta BaXkKol MPOMMUCOBOCTI.

2. Cnocib 3a n. 1, skui BiAPI3HAETLCA TUM, WO SK nogpibHeHe anbTepHaTMBHE TBEpAE Nanveo
BMKOPUCTOBYIOTb BiAXOAM NEpepobKM ONiMHUX KyNbTyp.

3. Cnocib 3a n. 2, SKMN BIAPI3HAETbLCA TUMM, WO $K BiOXOAU Nepepobkn OmMiHUX KynbTyp
BUKOPUCTOBYIOTb 1y3ry COHSILLIHUKY.

4. Cnoci6 3a n. 1, kM Bigpi3HAETbLCA TUM, WO SK noapibHeHe anbTepHaTMBHe TBepAe NanuBo
BMKOPUCTOBYIOTb Bigxoan AepeBoobpobku, cafoBi BiOXOAM, KyXOHHI Bigxoaw, nanepoBi Bigxoaw,
biomacy, ocap CTi4HMX BOA, M'ACHI i KICTKOBI Bigxoau, dynepoBy 3emrmio, Bigxoan BUPOOHMLUTBA,
BEMMKOKYCKOBE BYTiNNSA, 3HOLEHi aBTOMOBINbHI MOKPULLKK, WUNany, Mebni, OPOXXHE NOKPUTTS i T. M.

5. Cnoci6 3a n. 1, skuii Bigpi3HAETbLCA TUM, WO anbTepHaTMBHE TBepAe NanuBo NoApiOHITb A0
dpakuii (0,5-2) mm.

6. Cnoci6 3a n. 1, AkMi BiAPI3HAETLCA TVM, LLIO BOMOriCTb NOAPIGHEHOrO anbTepPHATUBHOIO TBEPAOIO
nanvea B3saTa He Ginble 10 %.

7. Cnocib 3a n. 1, Sk BiAPI3HAETLCA TUM, LLO HACUMNHa LWifbHICTb NOAPIGHEHOro anbTepHATUBHOIO
TBEPAOro nanuea B3ATa He meHwe 180 Kr/m°.

Komm'toTepHa BepcTka I. MNasnbHikoB
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